Cerebrovascular hypoperfusion induces spatial memory impairment, synaptic changes, and amyloid-β oligomerization in rats.
Cerebrovascular hypoperfusion occurs prior to the clinical symptoms of Alzheimer's disease (AD) and represents the most accurate indicator predicting whether an individual develops AD at a future time. To study how cerebrovascular hypoperfusion contributes to AD, we induced cerebrovascular hypoperfusion by bilateral carotid occlusion surgery in adult rats and investigated its impacts on spatial memory, synapses, and accumulation of oligomeric amyloid-β. We found progressive spatial memory deficits, as tested by Morris water maze, starting 30 days after occlusion surgery. The memory deficits were accompanied with decrease in synaptic density and alterations of synaptic ultrastructure in the CA1 area of the hippocampus, as evaluated by electron microscopy. By using immunoelectron microscopy, we also found time-dependent accumulation of oligomeric amyloid-β in the hippocampus, especially in the axonal terminals after chronic cerebrovascular hypoperfusion. Western blot analysis revealed decreased levels of postsynaptic density-95 (PSD-95) and synaptophysin in rat brains after chronic cerebrovascular hypoperfusion. Our findings provide novel insight into the mechanism by which chronic cerebrovascular hypoperfusion contributes to the pathogenesis of AD.